Modulation of baroreflex by varying insulin and glucose in conscious dogs.
We developed a conscious, chronically instrumented canine preparation (n = 5 dogs) in which insulin concentration was precisely controlled to study the effects of controlled variations of plasma insulin and glucose concentrations on cardiac responses to bilateral carotid occlusion and dobutamine. Endogenous insulin secretion was reduced to negligible levels using alloxan and then replaced by continuous, constant intravenous insulin infusion at a rate (0.625 +/- 0.115 U/h) sufficient to maintain fasting normoglycemia (85 +/- 9 mg/100 ml); plasma immunoreactive insulin (IRI) in this basal "normal insulin, normal glucose" (NI,NG) condition was 0.362 +/- 0.45 ng/ml (NS vs. prealloxan fasting concentration). A fivefold increase of IRI from NI,NG levels with normoglycemia maintained (5 x NI,NG) reduced (P less than 0.05) the maximal first time derivative of left ventricular pressure (LV dP/dtmax) from 3,010 +/- 62 to 2,398 +/- 91 (SE) mmHg/s but had no effect on LV dP/dtmax when plasma glucose was elevated to 298 +/- 25 mg/100 ml (5 x NI,HG). The LV dP/dtmax increase during bilateral carotid occlusion (BCO) in the NI,NG state of 124 +/- 17 mmHg/s was significantly reduced (P less than 0.05) in the 5 x NI,HG state to 58 +/- 18 mmHg/s but was not altered in the 5 x NI,NG state. Reduction of plasma insulin to one-fifth of the normal fasting level had no effect on basal cardiac function or the responses to BCO. There were no other statistically significant effects of insulin or glucose concentration on cardiovascular responses to BCO or to infusion of dobutamine. Our data indicate that physiologically realistic variations in plasma IRI and glucose concentrations interact and may modulate cardiovascular responses to changes in autonomic nervous activity, even though previously reported effects of pharmacological doses of insulin were not observed.